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Hysteresis occurs in bistable systems 
driven by an oscillating force that varies 
too fast for the system to follow its 
variations. At an intermediate, critical 
frequency the driven system undergoes a 
dynamic phase transition (DPT) between 
a low-frequency phase in which it can 
follow the field, and a high-frequency 
phase in which it is “frozen” into a near-
stationary state. Remarkably, this far-
from-equilibrium phase transition is in 
the same universality class as the Ising 
model in equilibrium. The DPT thus 
provides a bridge between equilibrium 
and non-equilibrium statistical physics. 
Phys. Rev. E 63, 016120 (2001); 
63, 036109 (2001).

The dynamic order parameter Q, which is the period-
averaged magnetization, shown vs the control parameter 
Θ, which is the driving period normalized by the 
system’s natural response time. For large Θ (slow 
driving), the system follows the field, and Q approaches 
0. For small Θ (fast driving), Q is near unity. At the 
intermediate, critical Θc, Q vanishes with the system 
size L as L-β/γ , where β and γ are critical exponents that 
determine the universality class. 
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